R-phycocyanin II, a new phycocyanin occurring in marine Synechococcus species. Identification of the terminal energy acceptor bilin in phycocyanins.
A new member of the phycocyanin family of phycobiliproteins, R-phycocyanin II (R-PC II) has been discovered in several strains of marine Synechococcus sp. R-PC II has absorption maxima at 533 and 554 nm, a subsidiary maximum at 615 nm, and a fluorescence emission maximum at 646 nm. It is the first phycoerythrobilin (PEB)-containing phycocyanin of cyanobacterial origin. The purified protein is made up of alpha and beta subunits in equal amounts and is in an (alpha beta)2 aggregation state. The alpha and beta subunits of this protein are homologous to the corresponding subunits of previously described C- and R-phycocyanins as assessed by amino-terminal sequence determination and analyses of sequences about sites of bilin attachment. R-PC II carries phycocyanobilin (PCB) at beta-84 and PEB at alpha-84 and beta-155 (residue numbering is that for C-phycocyanin), whereas in C-phycocyanin PCB is present at all three positions. In R-phycocyanin, the bilin distribution is alpha-84 (PCB), beta-84 (PCB), beta-155 (PEB). In both R-phycocyanin and R-phycocyanin II excitation at 550 nm, absorbed primarily by PEB groups, leads to emission at 625 nm from PCB. These comparative data support the conclusion that the invariant beta-84 PCB serves as the terminal energy acceptor in phycocyanins.